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Pdia4 regulates p-cell pathogenesis in diabetes:
molecular mechanism and targeted therapy

Tiern-Fen Kuo, Shuo-Wen Hsu, Shou-Hsien Huang, Cicero Lee-Tian Chang @, Ching-Shan Feng,
Ming-Guang Huang, Tzung-Yan Chen, Meng-Ting Yang, Si-Tse Jiang @, Tuan-Nan Wen,
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Abstract EMBO Mol Med (2021) 13: e11668

Loss of B-cell number and function is a hallmark of diabetes. B-cell preservation is emerging
as a promising strategy to treat and reverse diabetes. Here, we first found that Pdia4 was
primarily expressed in B-cells. This expression was up-regulated in B-cells and blood of mice
in response to excess nutrients. Ablation of Pdia4 alleviated diabetes as shown by reduced
islet destruction, blood glucose and HbAlc, reactive oxygen species (ROS), and increased
insulin secretion in diabetic mice. Strikingly, this ablation alone or in combination with food
reduction could fully reverse diabetes. Conversely, overexpression of Pdia4 had the opposite
pathophysiological outcomes in the mice. In addition, Pdia4 positively regulated B-cell
death, dysfunction, and ROS production. Mechanistic studies demonstrated that Pdia4
increased ROS content in B-cells via its action on the pathway of Ndufs3 and p22Phex,
Finally, we found that 2-B-D-glucopyranosyloxyl-hydroxytrideca 5,79 11-tetrayne (GHTT), a
Pdia4 inhibitor, suppressed diabetic development in diabetic mice. These findings
characterize Pdia4 as a crucial regulator of B-cell pathogenesis and diabetes, suggesting
Pdia< is a novel therapeutic and diagnostic target of diabetes.

17




® REEBROERAT L7 Q7 8

PDIA4#ZE| iR S4H iR RIS

ey
BEEE PDIA4 z@ﬁﬁﬁ HZ%:‘E%;%‘E

PDIAAR 2 #iE RmIEE - SIiEiRs Ml
PDIAAIMEIEI T 4 B 2 ARRR (R - W ISHE R

EMBO Mol Med (2021) 13: e11668
18




® BELBRGARAD 27878

2L a .7 FE1E - (EBSAPDIA4E R
(7) Drug candidates (1) Target

PS1 identificati

, PS2 & PS3 on and

T1iD
PC study

¢ validation \

t 3 (6) Clinical

study Drug

development

T2D

PC study
P1CT

PS1 (5)
her * NME (505b1) Preclinical
Others « First-in-class IND study
PC study + First-in-human trial optimizatio

ongoing « A game changer in diabetes therapy n and drug

& ranking of big pharmas candidate

EMBO Mol Med (2021) 13: e11668; Cellular and Molecular Life Sciences (2023) 80:101 19



® BELEBRRAERAD - TRy O 7 O

T 2% el 88 S A AR
PS1—BSMIR(PS-001, PS-002, PS-003 )A—HiEHINA T - AR SIEEMERE
AR

(221 58) il B PR AT HA Phase 1 Phase 2

PS1 F_EIERR
(PS-001) (505b1)

PS1 F—EERRE II

(PS-002) (505b1) |
PS1 Hith I

(PS-003) (505b1) F

» ERAEES(FE—ME ) sl

= FESTRRAGLPSE

= eCTD ( BRI H ) XHEBAP

= EREET1DFIT2DER R —HAEi B INDFR & &

20




® BELEBRRAERAD : LA T 57 €

PS1/PDIAAERRIRMF ZLCTIRREN20r2RsmEs - 2807

North America ' g
& Caribbean t&‘ RS
. 56M =l
1L’ Mid East&'-__
~Nor Africa
85M
¢ 3.5B
Africa |
S 25M
C
4 "i@g& ent -$ 5
n‘ erica
:*

21




® RELERGERAD it 2.8 7.8

2 - EmMRTARKETE

22




® BELBRGARAD 27878

S ThE N7 £
S
(1) Target
identification
3 d
(7) Drug candidates yalldation

PS1, ps2&Ps3

_ (6) Clinical
L ‘ : study . Drug
development

(5)
Preclinical
study
(4) Lead
optimization
and drug
candidate

Cellular and Molecular Life Sciences (2023) 80:101

23




* ERLEBROGEMRAD , 1 27 R

€23 PS1EE R AT ERFIE S (T2D)

/~ i ' 60%
' PSl:abreakthrough MOA | {Reversal
ar

Monotherapy
(Ps1)

g9
—>| Promote 100°% ‘
NS inhibit ‘eversq

B-cell replenishment |
b (/

\ _~ Combo therapy
(PS1+Metformin)

R?S — p-cell
Pdiaa failure




* ERLEBROGEMRAD LERE A7 K7 K

ZEBRVREEYCABERR) vs EMPS1CABM T B HE K RA)

@t PS1
EEHH -
IR ARIE + EEARET

~
i

ZEBWREAEY
FRMH : MERY + NHEBEHZ

f" ER% ( Mounjaro )

<, TN
‘%Zz/ 2% ( Trulicity )
o
s B ER ﬁ ;;a EH K ( Zenagamtide )
el GLP-1/ Amylin SZ RSB

e

O rEmesanys

#D%ﬂé’ﬁt% ) © &SRB AmEE
- @ BT R RERE

L ‘?;Z,j BHE (Wegovy )

Pone Pondisk

ZERWRNEY: R ER, IR EMmEMEE
EBIH ERABRE, oiEERE
faam: FEEPS1BBRBTNIRSMEABMBRBERS CRRRAZF BSERLRFEVEROMH RHERRARERRBERTE -

MELH - AER A PS 1., 5 R = 4B A 56 1 1 < A,
]/ I@\ ~ nrEeanEs IraREER




® BELEBRRAERAD LA T 57 €

PS-001 : s5—HA ABSERPRELBRER &
PS1E—H & e 3t (SAD)

A % AERRSHE
PK - Z2M - it =4 - @, PK - Z2l - MEKER
B ERBEREY BIEER
448 X 8fiI - 24 X 6l
(332A) ane (H12A)
-SSP S =2 ERPR

§11:2022.2.3 ERf§PS-001 AYUS FDA IND#& - 2023.11.29 TFDA IND# &

#£2:PS1ER PRt B8 B #f % clinicaltrials.gov (https://clinicaltrials.gov/study/NCT05176210)
FITFDA (https://e-sub.fda.gov.tw/ClinicalTrialinfo/case-search/PS1-01) %




® RELBRAERAT BRAS THG A

ﬁ PS‘OO]. " kk_EﬂAE%EﬁF*ET%&AmHHHH
—EIZIEIEHEEE(SAD)SER . S - MMERHEREY - BBEEN

SER S B S i - B4 B 71 23 (PK) B R
°  Z2RME mIE AR
M WRERE - REAYHE
32A
@ H0 B S FRHIS 1 (DLT) FBG P&
M 1 i EARRE 4 (SAE) PBG T B&
S5 — i 2 e SAFEWINY=—{'=1 (3-7K)
_ﬁiﬂ:% SAFE = S REE S
12 A FER=T L

Unpublished data 27




® EEEBRBERAD - mER® T TA
PS-001 : s5—HA ABSERPREBRER &
PS1ZEISEF A2 (MAD)
E_BERAZHRE (25mg) FEREEKBEZEHE (50 mg)

PK - ZZEH - lfRH#% - @ PK - Z2H - i KR
BEYFERBERY EIEEN

8 A (2 placebo + 6 PS1) 222 8 (2placebo + 6 PS1)

SH—R (QD) OfR4 = ey BH—Z (QD) MR HE
EE28 K - BImEAH 35K HEEH @EiE 28 X - BREHAH 35 X

§11:2022.2.3 ERf§PS-001 AYUS FDA IND#& - 2023.11.29 TFDA IND# &

#£2:PS1ER PRt B8 B #f % clinicaltrials.gov (https://clinicaltrials.gov/study/NCT05176210)
FITFDA (https://e-sub.fda.gov.tw/ClinicalTrialinfo/case-search/PS1-01) 28




® RELBRAERAT

S 2.8 7.8

ZRISEIEHFDM(MAD)ER : ZFHES - MRERY - BEERE

BRI BB

25 mg i
5 _EUEPRIR
FHESA

| 4
M
50mg £ _EIERRE
FHESA

- B ) 1 8 (PK) BEE
mEARR 1

memaseoLn [ HDALC FBG

+ 42
RERRSH(SAE) | NS H(;FnljrA
o (28%) MA-B
ERHHS e
SRRE

Unpublished data
29




»® EREBRAERAD xS

PS 18R R AT KB FI#H (T1D)

' 75%
‘eversa

s e Monotherapy
(PS1)
'I#I,q',lli-
NOD mice 100% ‘
eversa
— Promotion @ Tcells ‘
— Inhibition : BD_ggicliSB-cells
Combo therapy

(PS1+aCD3 mAb)

30



® BELBROAERAD

Be K &5

eSS

jm (PS-001)

SRR
#®(PS-002)

—

| 2028-2029
Ql Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 QI Q2 Q3 4

“_HARR R

CDA/MOU (EEMH[EF )

L iz




*® BELERGERAT

h - FEMAHZE

17.54%.,

¢ 2{E 2 E _HikR R (T2DFITID)
& =GR R RE

’A':E*l.l 2EH

¢ HthZEEH

32




® BEEBRBERAT L2 07 77

pZE - RE

(EEpRBAS N ([ EIRgES (R UC Berkeley)
v'PS1—HABE RSERK v 1y 742 REFE[+UC BioHealth 4= RE[E] (8R4
v PS1_ HHEERINDHH S5 0T SEFESE ~ RS ENIR RS
v PS15E = it i fiE E5L A1 R v @i@ﬁiﬁ%ﬁ%/&%ﬁ%ﬁ/%ﬁﬁ%ﬁ
VBB O R 1 T P AR KOL JEREASTR » Heimaent RIS (T
\gﬁ%%{g AT D%Wﬂ‘i \_ IR - B y
——— - FOHE ~ SRR RIE RSB T 1T
v EEBEA LS  HEBEERR ‘/%ﬁ W K%%ﬁ}éﬁﬁ%coA » REfffData Room
B 25 58 - s e
ViIEAE R v B ICRRERE A SHERER
aadki e < EAERIRIB b /BRSBTS 2 B CDA

\_FIBGHA{E Y,

33




*® BEEBRAERAT LI 87 878

a

Our missiongt 1%

”

diabetes-free miracle.

So you can chasé
your dreams.

Facebook

HIEE HSA
Tel: 02-27938665 ext 103; 0975163411
Email: accounting@pharmasaga.com

Fhithiy L EFhea RE—ER935E2212 21




